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AUTHORS : Karyazin, I.A. and Rezulchenﬁéflé.g§ (Moscow)
TITLE: Influence of Lower Oxides of Titanium and of Calcium Oxide

on the Properties of High~titanium Slags

PERIODICAL: Izvestiya Akademii naulk SSSR. Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960, Nr 3, PP 23-34 (USSR)

ABRSTRACT: High-titanium slag properties are important in smelting
ilmenite concentrates in ore-reduction electric furnaces.
The importance in this of the lower oxides of titanium has
been demonstrated previously by the authors (Ref 1) for
fiux-less smelting. The present work deals with slags
corresponding in composition to those of electric-furnace
smelting of ilmenite concentrates with lime as a flux. The
composition range covered was 19-89% Ti0,, 0-70% TiZO31

0-20% CaO with 5102, Alzos, FeO and MgO constant at L, 2, 3

and 2%, respectively. Synthetic slags were made by
melting briguettes of the appropriate mixture of components
in molybdenum crucibles in a graphite element furnace. slag
temperature being measured with a tungsten-molybdenum
thermocouple. Table 1 gives slag compositions and Table
viscosities at 1 300 - 1 600 and the temperature b/;
Cardl/3 i

o e ek - o

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2"



"APPROVED FOR RELEASE: 03/14/2001

FEASRE BOT R

et

CIA-RDP86-00513R001444810007-2

SRS Siba s 1 o
R s VR I S S R el B A e e SR D ST NG S

S/180/60/000/03/004/050

Influence of Lower Oxides of Titanium ag%l%éEég%cium Oxide on the
Properties of High-titanjum Slags

corresponding to a viscosity of 5 poise. Viscosity for
slags with 20% CaO is plotted against temperature in
Figure 1, while Figure 2 gives isoviscosity lines on the
various temperature planes of the phase diagram and
Figure 3 the 5-poise isotherms. Figure 4 shows plots for
viscosity at various CaO-contents (marked on 3he curves)
against TiZOS;TiOZ ratio for 1 500 and 1 550 C;

corresponding plots of the 5-poise temperature are shown

in Figure 5. Mineralogical analysis by T.Ya. Malysheva
showed that the slags contain two main phases: anosovite and
perovskite (Figure 6), the former being (Ref 10) a complex
solid solution, n[?e, Al, T1)203oTlOélcd?é,Tl?Mg,Mn,co,Nl)

O.ZTiOél, Comparing their present and previous (Ref 1)

work the authors conclude that the properties of slags are
impaired by the lower oxides of titanium to a greater

extent when lime is absent: a TiZOS:TiO2 ratio up to 1.5

Card2/53 is permissible with slags containing 5% Ca0O. They L/
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E111/E2 . . the
influence of Lower Oxides of Titanium ana oé ag%c1um Oxide on
-L 0
Properties of High-titanium Slags

i of composition: ,
recommend the fol%ow;ng ranfe of oo Eith %5 5 ana 23 o
39-89% Tioz. 0-50% T12035 0-10%

; i ly.
5i0, . A1203, FeO and MgO, respectively

f
There are 6 figures; 2 tables and 12 references, 9 o
which are Soviet and 5 English.

 3UBMITTED: March 5, 1960
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E071/B135
AUTHOR: Ogurtsov, S.V,

"TITLE: Scientific Conference on the Metallurgy, Chemistry and
ETectrocnemistry of Iitanium .4

PERIODICAL: Izvestiya Akademii nauk SSSR; Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1960,Nr 2.pp 167-168 (USSR)

ABSTRACT: The conference tcok placs or January 14-20 196C in Moscow.
ir the Institute of Metallurgy, Academy of Sciences,
USSR, 1t was organised by the Committee for Coordination
of Scientific Research on Titanium. About 400
repressntatives of academic and research institutions and
works participated in the conference. The conference
was divided into four sections: 1) raw materials and
smelting of ores; 2) chemical technology and
chlorination; 3) metallothermic methods of smelting
titanium; and 4) electrolysis, The following papers
were reads

Metallurgical evaluation of some new deposits

(B.B, Dmitrovskiy)s; State and prospects of improving the

g?gd technology of smelting of ilminite concentrates
(V.A, Rezhnrichenko and V.I. Solov'yevls ya
o e ’
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Reznichenko) ;
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Scientific Conference on the Metallurgys Chemistry and

ions of titanium compounds

An investigation

of the process of feduction of iron~titanium concentrates

with carbon (M.B. Rapoport) ;

Some hydrodynamic and

kinetic features of the process of chlorination of

titanium dioxide in mo

Oxidation of titanium %
Moynov, B N, Melentivev

1ten chlorides (Kim Men-rin) ;
etrachloride with oX¥y (G.S
V.A. Rezhnichenko) 3

gen (G.S.

Utilisation

of ilminite concentrates for the production of titanium
dioxide pigment by the sulphuric acid method (M.L.

Borodina, S.B. Shaykevich,
gation of some properties ©
(N.K. Druzhinina)

FeCl

Al Gubarova)s; An investi-
f the system TiCly - A1Cly -
An Investigation of phase

equilibria 1iquid-vapour in systems formed by titanium
tetrachloride with chloroanhydrides of mono- and tri-
chloroacidic acids (G,V, SeryakoVs S.A., Vaks, L.Se.

Card Sidorina)j

2/3 1.M. Golovanov);

Determination

carbon in titanium tetrachloride (G.V. SeryakoVy
Basic conditions for standardised L///

of the summary content of
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Scientific Conference on the Metallurgys Chemistry and
Electrochemistry of Titanium

APPROVED FOR RELEASE: 03/14/2001

results of the process of production of titanium by the
magnesium thermite method (8.V. Ogurtsov, V.A, Rezni-
chenko, V.K, Ustinov, V.I. Kozhevnikov, A.I. DedkoV) 3

Or the two stage method of production of titanium by the
aodium thermite method (V.&. Rez ichenkos S.Vo. Ogurtsov) ;
Production of a high purity titanium V.1, Batashav);

The influence of the content of chlorine in a high purity
titanium sponge on the process of smelting and on the
quality of the metal produced (G

production of titanium and its a

plack anodss (Academician l. :

V.I. Lukashin)j; On the theory of refining of titanium
(V.A. s khodskiy); Production of titanium by
electrolysis: of titanium dioxide in fluoride-chloride
melts (I.P. Bardins A.A. Kazayn)s Electrolytic production
of titanium from chloride-fluorids melts (V.M. Ioffe,

N.N. Rozanov, N.A&. ngbimova);, Electrolytic refining of /
Titanium waste products (V.M. Tozovatskiy); and ag .
mumber of other reports. : x|
There are no figures; tables or references.
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AUTHORS: Khalimov, I7.Be und‘Rezn}gbgnko, Voie
FITLE: Investigating the reduction processes of titanium dioxide
and magnesium titanates

SOURCE: Akademiya nauk $5SR. Institut metallurgiie. Titan 1 yego
splavy, no. 4, Moscow, 1960. Metallurgiya titana, 14-20

PEXTs  The aim of the authors was to discover the influence of MgO on
the hydrogen reduction of Ti0, in titanate slags by studying (a) phase

transformations and (b) reaction kinetics. The reduction was carried
out 1in HZ/H2Q mixtures and was followed gravimetrically to constant

weight. BMixtures of chemically pure Ti0, and MgO were priquetted,

sintered in vacuum at 150000 for 6 hours, and analyzed by X-ray crystallo-

graphy. Ini1tial mixtures contained between 5 and 42% MgO by weight3
on sintering, this became incorporated into one or a mixture of two of
Mg0.2Ti0,,; MgO. T10, and 2Mg0s TiOze Any residue was Ti0,,.

Card 1/4
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wet test hydrogen (pH O/pH maximum) was used for the first reduction
2

2
(o]
{at 1200 C) to constant weight; the ratio was then decreased and the
to a fresh constant weight, permitting the percentage

reduction continued
The degree of reduction

rsduction to be plotted against log Py o
(;———) *
H2
was substantially independent of hydrogen humidity and was 80 and 62%
respectively. With the 15:85 mixture the 79:25 dititanate: TiO

tion a solid solution of anosovite and some mage

material gave on reduc
0.Ti0_ :Ti 0,= The
2 23

nesium metatitanate of overall composition 16:47.37 Mg
humidity and

dzgree of reduction snereased with decreasing hydrogen
imum of 80%. The 25:75 mixture {65235 dititanate: metatita-

nate on sintering) gave & product 27:.16:57 MgOiTiOQ;Ti_ZO3 in which

reached a max
crystal structures of n(MgO.ZTiOz)am T1305 and orthotitvanate were

Card 2/4
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ident:fied. The 42:58 mixture (49:51 metatitanate. orthotitanate on
sintering) showed at first a good response to decreasing the hydrogen
humidaty but further reduction had little effect and the degree of re-
duction was only 65%, resulting in 44:16:40 MgO:Ti003o with pure H2

the results are given graphicallyo The 5:95 and 10:90 mixtures gave
products containing both di- and metatitanate phases (probably solid
solutions!} while the 15% mixture gave only metatitanate, probably cone
taining ’I‘i203 in solution. The 95:75 mixture gave meta~ and ortho-
titanates, and the 42:58 mixture orthotitanate only. Reduction in
H20/H2 atmospheres was also applied to mechanical mixtures of MgO

and T:0, {up to 20% Mg0), briquetted but not sintered. AS Mg0 increased,
less Ti0, became reduced and more became combined as dititanate and, K/
later, metatltanate. At sufficiently high temperaturzs the mechanical 4
mixtures were reduced analogously to the titanates. I% is believed that

MgQ stabil:zes the hightemperature form of Ti,0. as anosovite., There

are 3 figures, 9 tables and 6 ceferences: 3 soviet~bloc and 3 non-Soviet-.
bioe. The references +o the English-language publications read as follows:

Card 3/2
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AUTHORS . Khalimov. F.B. and Reznichenko, V.A.

TITLE: Investigating a new titanium oxids Tisog

SOURCE: Akademiya nauk SSSR. Institut metallurgii., Titan i yego
splavy., No. 4. Moscow, 1960, Metallurgiya titana, 21-23

TEXT; In the ceurse of an earlier investigation reported by the
authors, some experiments in hydrogen reduction of TiO2 to T1305 were

discontinued at an intermediate stage, and the briquettes then showed
an inner dark blue and an outer dark brown layer, While the dark '
brown layer consisted mainly of TisOs, it was considered that the dark

blue substance was higher oxide, but not Ti02° It had been previously

discovered by N.E. Filonenko et al.(Ref. 2: Dokl. AN SSSR, 86, no. 3,
1952}, who gave it the formula T1203.3—4T102° Chemical analysis indi-

cated a compound in the range P101“82MP101d70 which on the basis of a

Card 1/3
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general formula proposed by Scandinavian workers for lower titanium

oxides of Ti O, could have been Ti_O_. or Ti O On the reduction
n 2n-1 59 4°7°

kinetics curves a bend was found at 60-70% reduction (of TiO2 to T1305)

which approximately corresponded to Ti O and which the authors adopted

as the true formula., In the reaction 5T109 + H _»d“; Ti O + H20,

values of Kp = V_H oY determined experlmentally varied between
..Hz
-2 9. . -2 o .
1,01 x 10 ™ at 1293°K and 2.14 107~ at 1473°K. Using Eq. (2) : X
?'HT 4,57€T +T ig hPI o lg Kp2 the mean value of 4 H T
- T, - T,

between 1300 and ISOOOK was found to bhe 15.85 kcal/mole. The heat of
formatior of the oxide from ite elements at 14000K was calculated thermo-
chemically to bz =10.44 kcal moie. The results are onsidered to

Card 2/3
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£ data on the lower ti
In slags during the melting of j

There are ) figures, 1 table and 5 references:
Soviei-~hloc, The reference to the Enu]ish-lung
follows: g, Andcrsson, B. Collen, y
Acta Chem, Scand

Xides invariably pre-
taining materials,

4 Soviet-bloc and 1 nop-
uage publicatjon reads as
« Kuylenstierna and A, Magnelli,

«; 11, no. 10, (1957),

tanium-con
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AUTIHORS: Reznichenko, V.A., Balikhin, V.C. and Karyazin, 1.A.

TITLE: The influence of titanium dioxide on the electrical
conductivity of slag

SOURCL:; Akademiya nauk SSSR. Institut metallurgii., Titan i
yego splavy. No. 4. Moscow, 1960. Metallurgiya titana,
2427

LAl Since titanium dioxide and titanium tetrachloride were
obtained by high-temperature electrolytic reduction of ilmenite cone
centrate melts, it is important to know the effect of slag constituents
on electrical conductivity in order to avoid a dissipation of electrical
energy instead of its conversion into heat. As a first step the influ-
ence of Ti0, was selected for investigation. The method was based on
measuring tﬁe out -of~balance current in a 4-arm bridge circuit with the
furnace-enclosed electrolytic cell and a variable resistance constituting
one arm and fixed resistances the other three. The bridge was initially

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2"
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balanced at a certain resistance value close to that expected, so that
when unbalance arose current was fed across the bridge diagonal, pro-
portionally to the deviation., This was recorded by a d.c. microammeter
of the M 95 (M95) type, included in the diagonal together with a recti-~
fier. Calibration was effected by using standard resistances in place
of the cell; the limits of accuracy were 00,0001 ohm, Current supply was
from a.c. mains at normal frequency. The measuring cell consisted on a
eccentrically bored molybdenum crucible of 24 mm internal diameter form-
ing one electrode, and a 3 mm diameter rod electrode which was immersed
in the slag to a depth of 10 mm.. The cell constant was determined using
a standard 0.1IN KCl solution, the circuit resistance by shorting the

electrodes. Synthetic slags based on TiOz—SiOO—AlzosﬂFeomMgO with

AlqO3 and MgO constant at 255 each and FeO/SiO2 - 0.6 were investigatedo

l—\

These were made from chemically pure oxides; carefully mixed and bri-

quetted. The furnace was of the Tamman type and the atmosphere oxygen=
free nitrogen, The results are shown graphically- The anomalously
Card 2/3
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high conductivity of high-titanate slags in comparison with silicates
and the weak temperature dependence and high conductivity even in the
solid state suggested that titanium dioxide conferred both ionic and
electronic conductivity. There are 2 figures and 1 table.

Card 3/3
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REZNICHENKO, V.A. (Moskva); UKOLOVA, T.P. (Moskva)

Kffect of the addition of lower titanium oxides on the reduction

of ilmenite by carhon. Izv,AN S5S54R.0td.tekh.pauk.Met.i topl. no. L

26-28 Jl-ag '60, (MIRA 13:9)
(Ilmenite) (Titanium--Metallurgy)
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LUK:SHIY, V.I. (Moskva); REZWICHENKO, V.i. (Moskva); KEROMOV, 4.D. (Moskva)

Investigations on the electrochemical separation of titanium alloys.

Izv.all SSSR.Otd.tekh.nauk.Met.i topl. no.4: 29-32 Jl-ag 160.
o ' (MIRA 1: :9)

(Titanium alloys--Electrometallurgy)
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AUTHORS 3 _Reznighqug,;yié:”ﬂ?d Solomakha, V.P-
T1TLL: Chlorination of titanium moncxide and dioxide
SOURCE- Akademiya nauk SSSR. Institu metallurgiis Titan i yego

splavy, No. 4. Moscow. 1960. Metallurgiya titana, 39-59

[EXT: An investigation of the kinetics and thermodynamics of the
chlorination of TiO and TLO2 with molecular CQ,2 is described, after a

theoretical discussion based on Soviet-bloc and Western worke Know-
ledge of these reactions is said to be of great practical value in
treating Ti-containing slagse The chlorinations were studied by passing
dry C Qz (in 50.% excess) at 6 {/tr over 10g compacts of the solid re-

actants, in a tubular furnace, for 1 1/2 hours. The compacted reactants
consisted of Ti oxide (100); petroleum coke (50) and coal tar pitch in
cC Q4(8 parts) and were first briquetted, dried and degassed in vacuum

N
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at 800°C. The reaction tube was purged with N, before and after each

experimentznd all products were collected and analyzed, following the //
extent of the reactions by measuring the yields of TiC Z‘}c Oxygen v

A

contents in the pgaseous and solid products and the initial and final
TiO, contents were also determined. The abovg 3 methods gave closely
similar results, An empirical relationship B7:= -b + kQ,; where B=%
chlorination, Q-gas flow and b and k are constantg, was discovered for
T10,, for Q varying between 2 and 13 %/hr, at 700 C. At 6l of CQ o Per

hour , up to 0% excess of C over the s(oichiometrlcoamountohad no _effect

on B, The relationships belween g and time, at 400 c, 500 °C, 600 C,

700°C and QOOOC are shown graphicall'n 1i was [ound that the extent of

chlorination could be expressed as BT = -b+A.t <E , where t = time, A;
RT

R and T have the usual meanings and the activation energy E was 1,630

cal/mole for the inittial straight portien of the curves and increased

C(ll‘d 2/3
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Chlorination of titanium s D215/b302

to 2,200 cal/mole for the parabolic parts of the curves, Ti0 was
chlorinated at lower temperatures and little advantage was obtained

by working above 600 C. There are 8 figures, 2 tables and 13 references:
11 Soviet-bloc and 2 non-Soviet-bloc. The reference to the English-
language publication reads as follows: G, Skinner, H.L. Johnston and

C. Beckett; ‘Titanium and its compounds’ Columbus, Ohio, 1954,

CIA-RDP86-00513R001444810007-2"
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AUTHORS Karyazin, T.a. and Reznichenko, VoA-

fITLE: gtudying the influence of the lower oxides of titanium
on the viscosity and fluidity of titanium slags

PO

SOURCE: Akademiya r.auk S5SR. Institut metallurgiie Titan i yego
splavy. NOo 4, Moscow, 1960. Metallurgiya titana, 73-88

TEXT: The slag syste in.their composition to

lmenite concentrates.

the natural Ti slags
1 were usedo

Synthetic slags of t
Table 1. Composition of synthetic titanium slags
Content, %

Components System Noo 1 System NOo 2 System No. 3
Ti02 22~92 18-838 19-89
T1203 0-~-70 0-70 0-70
Fe0 0-20 0-~-20 0390

Q -2
gigg 4 4
Alo03 2
Mg0 6
Card 1/4
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On the basis of results obtained from the study of the viscosity of

these slag systems, viscosity and fluidity diagrams were plotted anal-
agously to the Mac~Caffery diagrams. The materials used for preparing
synthetic slags were pure 'I‘iO27 5102, A12037 Ca0, MgO. Fe0204 and V//

titanium sesquioxideo 40-gram batches were used for each experiment,

after thorough mixing and briquettings The slag viscosity was measured T
by a rotary electroviscometer. The slags were melted in crucibles made
from sintered molybdenum powder, 1in an atmosphere of oxygen-free nitrogene
A W-Mo thermocouple was used for the temperature control of the molten
slag. Since a reaction occurs in the molten slag between titanium ses-—
quioxide and ferrous oxide, resulting in the formation of TiO2 and

metallic Fe, the slag was analyzed chemically after the experiment for
1ts titanium sesquioxide or metallic Fe content. The slag composition
was converted to the actual ratio between the components. All the slags
investigated were also subjected to mineralogical study. The temperature;
at which the slags had a viscosity of 5 poise was taken as the fluidity
temperature of the slags. It was found that the lower titanium oxide

(Tizos) causes an increase 1n viscosity and fusibility of titanium
Card 2/4
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slags, the ratio 'TizOs:TiO2 being an important characteristic of titani-

um slags. In systems nos. 1 and 2, ferrous oxide exerts a considerable
influence on the reduction in viscosity and fusibility of slags, this
influence being less pronounced in a system containing 6% MgO than that
containing 2% MgO. The following limiting composition ranges represent
the optimum with respect to the properties of fusibility and fluidity
of the systems investigated. System no. 1: 47-82% TiOz, 0~45% Ti9039

0-5% Fe0 at an SiO2 content of 4%, 2% A1,05 and 2% MgO. System no. 2:
58-88% Ti02, 0--30% T102, 0-5% FeO at a Si02 content of 4%, 2% A1203
and 6% MgO. System no. 3: 34.-89% TiOZ, 0-50% TiOS, 0-10% Ca0 at an
203, 3% FeO and 2% MgO. The most fluid titani-

um slags are produced on using Ca0 as flux, the best result beng obtained
at 5% CaO. The undesirable influence of 'I‘i,)O3 on the physical properties -

SiO2 content of 4%, 2% Al

of Ti slags are particularly pronounced in systems free from Ca0,

Card 3/4

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2"



4810007-2

CIA-RDP86-00513R0014

"APPROVED FOR RELEASE: 03/14/2001

T e e POANSRETRICY B NN ' =

5/598,/60,/000,/004,/008 /020
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especially if the MgO content ig high, Electrolytic melting of con-
centrates can be most economic and the output highest when Ca0 is used
as the flux, lowever, since in the chlorination of slags of such compo-
sition the CaCl, of high melting point ig formed, the addition of flux

to the burden should be such that the CaO content of the slag does not
exceed 10%. There are 11 figures, 5 tables and 3 references:; 2 Soviet-
bloc and 1 non-Sovietr<bloc, The reference to the English-language

publication reads as follows: R.C. Mac—Caffery. Trans. Am. Ipst, Min,
and Met. Eng,, v. 190, 1932,

10007-2"
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AUTHORS: chnichcnko,‘!ﬁﬁl and Khromova, N.Ve
TITLL. studying the solubility of the lower oxides of Litanium

in sulphuric acid

SOURCE: Akademiya nauk 5S5R. 1nstitut metallurgii. Titan i yego
splavy. No. 4. Moscowg 1960. Metallurgiya titana; 89-94

TEXT: The solubility of 11305, 1‘1203 and TiO 1n szo4 was investigated.

The experiments were carvied out with 1 3 1 H2504 at 70. 80, 90, 100
and llOOC for 6-8 hours. The volume ratio between solid and liquid was
1 : 100. The experiment was carried out as follows: 0.5 grams of the

substance under investigation and 50 ml H2SO4 were placed jn a 50 ml v

h a glass stirrer. The temperature was maintained
determine the solubility with time,

lyzed for Ti content

flask provided wit
constant within © 2®c, In order to
2 ml samples were taken each hour.. These were ana

card 1/3
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by a photocolorimetric method., The decomposition of the slag in H2504 is

determined mainly by the mineral composition of the slag. The main min-
eral of Ti slags is anosovite, which is an isomorphic series of three
T1305ﬂbase solid solutions., Pure anosovite,; without isomorphic impurities,

is a high .temperature modification of Ti305 which can he obtained in the V//
presence of modifiers (A1203 or MgO). The authors investigated the 7
solubility of T130S as produced by the method developed at Institut
metallurgiz, AN SSSR (Institute of Metallurgy, AS USSR). T1203 also pre-

rPared by a method developed at this Institute, was studied with respect
to its reaction with H2804n By means of straight-line curves, expressing

the temperature dependence of the solution rate of titanium oxides, the
apparent energies of activation for the dissolution of these oxides in
sto4 were calculated. The results of these calculations are:

Card 2/3
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= 18 keal/mol; E“i 0. = 21 “cal/mol and E o = 15 keal/mol. 1t
0.

®ri_o. Ti
S IS

was found that ['jgQ exhibits the greatest solubility, ‘I‘iOO3 the least,
and Ti 0, is intermediate between the two. There are 6 figures, 4 tables

and 1 non-Soviet -~ bloc reference.
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p2L7 /D302
AUTHOR: . __Reznichenko, V.d., Ogurtsov, 5.V. Lopatin, G.S.
und Melikbekova, S.A.
rITLE. Study of titanium production by the thermal magnesium
methed
SOURCE. Akademiya nauk SSSR. Institut merallurgit. Titan i Yyego

gplavy. No. 4o Moscow, 1960, Metallurgiya titana, 122~131

TEXT: The purpses of this work was to study the nature of processes
ocoursLng during reducticn of 'I‘iCl4 both vnder laboratory and close

<o production conditionse First of all, the distributisn of the proe

du-ts of reattion was studied, The work was carried out ip a laboratoery )
reactor :n the following sequences 150~160 g of etched Mg was charged //
.pto the raaction vessel, the pressure reduced to 1.10~3 mm Hg and -
pur:i:ied argoh passed to a residual pressurs of 20~3¢ mm Hg. This pro-

¢ edure was repeated 3-% times. Definite portions of TLC-l4 were irans-
R 0 :
ferved tu the reacter at 750 C. After each transfer, ithe precess was

Card 1/3
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inierrupted and the reactor cooled to room temperature in an argen
atwosphers, The reatiing mass was cut longitudinally into two portions.
nt pertiovn was ussd for photsgraphy and from the other, samples of the
pradutie of reatilen ware taken from various points and analyzed for Mg,
Cl., Ti; and iv ar aqueous extract, for Mg and Cl!,. To study the dis=~ ///
-

o =S
tritu 1on of metallic T., particularly wi*h small retrachloride core
sumptiane {2035%),the methed of taking color prints in chrometropic acid
was usad. The reaults chbvained in laboratory investigations were verified
under producien conditzons., I¢ was found that *he production of metal-
1i¢ TL by ths thermal Mg method i1s a complicated physico-chsmizal pro-
<&sse The distribuiron >f the products ofreaction duripg the process and
the format.enw and growth of T: sponge are the sams under iaboratory as
under production conditions. The formation of ths profile of the grow.ng
Ti zpongs can be controlied by varying the rate of supply of '[‘iCl4

Scakineg the products of reaction after the end of the procesz had no
e st oo the grawn siee of Tre The conglomeration of Ti particles inte
spenge @ Juc to their adiesion to Mg. There exists a relationsh:ip

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2"
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bztween specifie pressure and the rate of TiCl4 supply which may be

View é e 1 i }
'.b‘?d as the reaction characteristic of the reduction process B
dpglylng this reaction characteristic, it is possiblie to selec; thy
optimum r: 3 " TiC £ti 5 :

[ m rates of r1614 supply to ensure maximunm efficiency and a high

rerovery of Mg. Application of cooling Ti
ooling enables Tlcl4 to be supplied at

bhigk dverage lates at :lll) g1iven tempel cltule- IheIE are 4 I.’. ures,
[ g g e

/
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AUTHORS Qgurtsoev, S.V. and Reznichenko, Vods

icg of processes

etic characterist
;tanium tetrachloride

study of the kin

TITLE
occurring during the reduction of t
by magnesium
SOURCE- Akademiya nauk SSSR. Institut metallurgiie Titan 1 Yeg°
Metallurgiya titana, 132~139

splavys No, 4, Moscow, 1960.

in the initial period of

40 and 60% TiCl4 were investigated. The study was
an apparatus was constructed by

in which the temperature and pressure could be simul-
+apecusly recorded on one strip diagramo The apparatus consisted of two
parts. ab zlectron potentiometer for temperature recording and a bal-
anrc=ad alternaring current bridge. The pressuve transmitting element
was made iD the form of a U~zhaped mercury manometeXe The temperature
was measured by me hr omel-.alumel thermocouple which, in crdey

TEXT The kinetics of T1014 reduction Py Mg

AN

reaciion, using 20,
carried out in 2 laboratory reactor;

V. Kozhevnikovg

ans of a ¢

Card 173
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to epsure Lreater accuracy, was pushed apainst the wall inside the re:
action vessel al the level of molten Mg. In order to study the influence
of remperature on the rate of reaction, the processes wer e commenced at
various temperatures (700, 750, 300, 830 and 900 C?. To elucidate the
.pflusnce of the rate of supply of T:Ci4 on the rate of reaction, the

l.quid was supplied in portions of 2, 5, 10 and 15 c.m3u For studying
the kinetics of reactions oscurring during and at the end of the thermal
Mg process, the same method was used as that for studying the inrtial
perzod of the procassc 1t was found that the mechanism of reduction of
TiCL, bY Mg ¢ autocatalytice In the middle of the process, the =urplus
of th: sporge, being the catalyst, receives a considerable beoest and the
apparsnt energy of a:ttivation of the process 18 st1ll further depresseds
The ratas of the process depends on temperaturs, rate of supply of TiCl,
and devslopment of the sponge surface. As the rate of supply of tetra-
thior:ds 15 increased, so the catalyst surface and the vield of Mg in
(hé Teaction zone lncreaseé, as a result of which the rate of the precess
in-reases. The gaseous residues of the evaporating tetrachloride

Card 2.3
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Y9 4o of the liquid supplied) react onl
v the process is insignificant.
propertion of '1‘1C14

Y very slowly and their role
By varying the rate of supply or the
supplied, the process can be controlled with re-~

spe’t to both sponge formation and rate of reaction.

There are 6
fLguras.,

Card 3,3
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Balikhin, V. S., Reznichenko, V. A.
NSRS

Eleatric conductivity of melts of the ferrous oxide-titanium dioxids
system

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 2, 1962, 11-12, abstract
2A55 ("Izv. AN S3SR, otd. tekhn, n.", 1961, no. y, 24-28)

PEXT: Electric conductivit% of slags was measured by the method of 2 non-
equilibrium bridge at up to 1,900 C. The samples were prepared by mixing and
briquetting of chemically pure components. After completed experiments samples
were pumped-off for mineralogical and X-ray analyses. - It was established that
Ti-oxides have high (for oxides) electronic conductivity. Bends corresponding

to ferrous ortho- and metatitanate, were observed on isotherms showing changes L////
in the alectric conductivity of slags in the Fe0-Ti0o system. The high elec- =
tronic conductivity of Ti-dioxide under weakly reducing conditions is apparently
raused by the appearance of defects in the rutile lattice on account of the

partial oxygen loss. The high electronic conductivity of the slags investigated

in the FeO—TLOQ-T1203 system, leads to the assumption that the solid solutions

card 1/2
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on Tigis and Tip03 lattice base (anosovite and tagirovite) possess also high
conductivity., These minerals are the basic phases of industrial titanium slags
and assure their high conductivity,

T, Kolesnikova

[Abstracter's note: Complete translation]
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AL THORS: Dmitrovskiy, Ye. B., Reznichenko, V. A., Solomakha, V. P.

[

Daveloplng a system of using leucoxene-containing ores

Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 15, abstract 6G112
{(In ccllection: "Titan i yego splavy"”, nc. 5, Moscow, AN SSSR,

1961, 13%-18)

An electromagnetic concentration scheme with prel'minary reduction-
irg of ore was selected for the concentration of Ti-ore, represented by

.= oroxsne-enriched sandstone. Prior tc roasting the ore is mixed with petroleum
‘~es, Lhe roasting temperature is 1,150°C and duration 1.5 hours. Lectromag-
st ¢ separation is conducted 1n a Tield of about 2.000 ocersted strength. The
sacantrate obtaired contains 42 - 43% TiO,, 14.4% Fey0; and is chlorinated at
Trie percentage of chlorination is 98.9 for Ti, 3.3 for Si, G4.5 for Al,

Cl consumprion per 1 ton of concentrate is 1.23 tons.

o . L. Vorob'yeva
note: Complete translatlon] v

APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86- 00513R001444810007 2

e T E R B e B e R

DMITROVSKIY, Ye.B,; REZNICHENKO, V.A.; Prinimali uchastiye: RUDNEVA, A.V.;
MALYSHEVA, T.Ya,

Metallurgical estimate of macrocrystalline titanium-magnetite

ores. Titan i ego splavy no.5:20-27 !'61, (MIRA 15:2)
(Titanium--Metallurgy)
(Magnetite--Metallurgy)
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AOC06/A101

AUTHORS: Dmitrovskiy. Ye. B., Reznichenko, V.A.. .
TITLE: Metallurgical evaluation of ilmenite-titanium-magnetite cres

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 6, 1962, 13, abstract 6692
(In collection: "Titan 1 yego splavy', nc. 5, Moscow, AN SSSR, 1961,
28 - 33)

TEXT: The basic ore minerals of the deposit investigated are t.tanium
magnetite and ilmenite; they are sufficiently isolated which is a favorable
circumstance for ore concentration by the following scheme: a) electromagnetic
separation on a wet-drum separator with subsequent refining of the magnetic and
non-magneti~ fractions obtained; b) concentration on a table of the non-magnetic
portion ani separation of the ilmenite concentrate; c¢) refining of the ilmenite
concentrate on a dry electromagnetic separator. The yield of the titanium-mag-
netic concentrate is 79.8% and that of ilmenite concentrate is 4.p%. TiOe and
total Fe content in the titanium magnetite concentrate are 13.05 and 50.67%
respectively; and 38.95 and 34.7% in the ilmenite concentrate. The slags cb-

Card 1/2
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tained as a result of concentrate melting, contain 44.5% TiO,, (titanium-mag-
netite slag) and 70% TiOo (ilmenite slag). The TiOp content in the titanium-

msgnetite slag can be raised to 76 - 78% by processing with HCL.

L. Vorob'yeva

LAbstracter's note: Complete translation)

Card 2/2
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(Z1ectric locomotives)
(Electric railroads--Ezployees)
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MURAKHOVSKIY, B.A., mashinist-~instruktor (g.Krasnoyarsk);-REZHICHEHL_Q,_\
V.A., mashinist elektrovoza (g.Krasnoyarsk); MAKSIMOV, A.A,, ingh,
-—(g.Krasnoyarsk) :

Whit the operator of a N6O a.c.electric locomotive should knowe
Elekt.i tepl. tiaga 5 no.10:32-34 0 '6l. (MIRA 14:10)

1. Chleny initsiativmoy gruppy vnegh_t_a}:r{wkh qurespondentov
zhurnala "Elektricheskaya i teplovoznajd tyaga".
(Electric locomotives)
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MURAKHOVSKIY, B.&., nasblnlst—lnsuruktor,Agjgglgggyng_y;AMJ mashinist
elek+rovoza; MAKSIMOV, 4.A., inzh,

Engineers of the a,c. powered N60 electric locomotives should
know this, Elek, i tepl. tiaga 5 no.6:36-37 Je '61. (MIRA 14:10)
(Electric locomotives) (Locomotive engineers)
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REZNICHENKO, V,A.; SIDORENKC, G.D,
<-

Results of testing on the sintering of titanium concentrates.
Titan i ego splavy no.5:50-53 161, , (MIRA 15:2)
(Sintering)

(Titanium ores)
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LUTHORS : _\59znichgpgghjlhj&” Sidorenko, G. D., Solovtyev, V. I Karvazin,
I. A, Dmitrovskiy, Ye. B., Afanas'yev, T. V.

TITLE: Developing electric melting techniques for perovekite-titanium-
magnetite sinter’

SERIODICAL: Referativoyy smrnal, Metallurgiya, no- A
(In collection: "Titan 1 yego splavy”, no.
1961, 5t - 59)

1652, 13, abstract 630k
Cl

[y P Aap aan
OSCOV, Al 380K,

O -
G
.

TEXT: As a result of experimental industrial investigations on the elac-
rpic melting of perovskite titanium—magnetite sinter, the possibility was proved
of extracting b into cast-iron and of obtaining titanous slag. Nb cast-iren
can be used as an initial product to obtain Nb slag which is a raw material for
producing Wb metal. Titanous slag can be employed for Ti0, producticn. ror
r2lting,sinter was used containing 25% perovskite and 75% tltanium—magneti:e son-
\traotes, The Fe sontent in the sinter was 39 - 4s5g, TiOp content was 12 - 5%, / -
wwiting was conducted in an sre-heating furnace with a cupolz, 1+s capaclity iF //
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Svelipsige electrio meliing, .,
L8500 kvamp; the electrodes are arranged in a trizngle, ths 4
=lectrode configuration is 1,500 mm, The heats yielded MNb-czs
Yineus slag, The medium Ti0 content of the total slag amcunt w
¥of; content, The cast-iron Sbtained contained up to 0,1; 0,2 an
Trer degree of Nb extractlon into the cast iron was then 31.5, 63.C
Thio average electric power consumptlon per heat was 2,880 kw-n/ton,  Toe e
tionnl voltage during the melting process was 100 - 150 v. Prior to Laeming
th slag the furnace was switched-of{. The temperature at which the zlag was
wwoved from the furnace was 1,450 - 1,500°%.

lametear
L
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G. Svodtseva

{ftstracter's note; Complete translation]
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REZNICHENKO V.A.; TKACHENKO, V.A,; SIRYAPOV, G.V.; KOZLOV, V, II
} oIDORJNFO G.D.

Reduction of ilmenite concentrates in a fluidized bed. }.:'
i ego splavy no.5:60-6/ '61. (MIRA 15
(Titanium--Metallurgy)

(Fluidization)
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T%nﬂnq%o,v A., Ukolova, T, P.

Investigating interaction processes of lower titanium oxides with
timenite

_____ :  Referativnyy zhurnal, Metallurgiya, no. 6, 1952, 13, abstract 6G98
(In ccllection; “Titan i yego splavy", no., 5, Moscow, AN SSSR, 1961,
75 - 79)

Experiments on the interaction of ilmenite with Ti 05 were conducted
r neutral conditions and in a vacuum, With an increasing ilménite : TiA0
the completeness of interaction decreases, ig. the higher the solubiligy
wnite in Tieo , the lower its activity. Activity of i3t 1s particularly
d vith its decreasing concentration in the ilmenite. If the ilmenite :

i ratio is 0,25 : 1, a solid solution of ilmenite in Ti20 is formed, named
Tragirovite, At & higher ratio a solid solution of Tis0+ in the ilmenite, the

richtonite, is formed. At a ratio >0.,5 : 1, a solid solution is formed being
"31S Danovite

T
stractar's note: Complete translation] L. Vorob'yeva
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BLZNICHENKO V.A,; UKOLOVA, T.P,

Synthesm of anosovite and of solid solutions on the basgis of
a titanium sesquioxide lattice., Titan i ego splavy no.5:80-84
‘61, (MIRA 15:2)
(Anosovite)
(Titanium oxide)
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AUTHORS : Balikhin, V. S.» (Rezxgc,hgnko,,v.m. g
TITLE: flectric conductivity of titanium slags
|

PERIODICAL1 Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 10, abstract TASH 3
T (In collection: "pitan 1 yego splavy". Moscow, AN SSSR, no. 5 T

1961, 95 - 101}

'
!

TEXT: Electric conductivity « of high-titanium slags (80 - 90% Ti0,) is
reduced 2 - 3 times by adding limestone or dolomite to the charge with the purpose
of obtaining slag with 4 - 6% Ca0 which creates conditions for a smoother electro-%
smelting process. further increase of fluxing components in the slag, although !

it secures more favorable conditions for smelting concentrates, makes the slag ‘
considerably poorer in respect of TiO0, and deteriorates its quality. The presence o
of FeQ in slag has no considerable effect on 1ts %K. A further increase of Fel { /
up to 15% causes a gradual decrease of X% owing to TiOp impoverishment of slag, . ! u/
which is a decisive factor affecting %« of slag. Contrary 4o niotions’ that: existng,‘%--‘

previously, it has been established that an jncrease of the degree of overreduc-: b

gard 1/2 , , S
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Electric conductivity of titanium slags A052/A101

tion of Ti,0 Tioé slag from O to 0.8 changes its x insignificantly. A decrease
of the resisTance of the smelt at the end of the electrosmelting and the change

of the furnace to the arc process are connected obviously with a higher Ti.con-
centration in slag and not with the emergence of lower Ti oxides, As an explana- °
tion of unusually high 5 for slags, which T102 imparts to them, the assumption

can be made that at smelting in a reducing atmosphere Ti0,,like Fe0 and MnO, has
an electronic conduction,

Authors' summary

[Abstracter's note: Complete translation]
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5/137/62/000 /006 /0427163
AQUE /A101
A1 FTHORS Moynov, 5,G.; Melent'yev, B.!I,; Heznlchenko,

*

YITLE, Cxidizing titanium tetrachloride with oxygen

TWRICDICAL;  lizrerativnyy zhurnal, Metallurgiva, nao, G, 1.62, ;;, abstract ¢

(T collection: "Titan i yego splavy’, no, +, Moscow, Al SSS5R
) s’
205 - 210

Tre process of TiCly oxldation begins at 7ou0C, and at 1100 - 11307
uuznirg cut or TlCln, supplied to the reactlon zone, taxes plac
of TlC oxidation consists of the rollowing two stages: 1) oxida-
gaseous phase, 2) oxidation on the solid and gaseous infer-
¢ TiOp obtained depends upon the temperature of TiCly oxidatiu,
1 3] wltn nlgher temperature, attaining a maximum value at 11500C (92.5%)
re Ti0n produced was a mixture of rutile and anatase TiOp modifications and nad
2?3 rred a certain amount of Cl,

L. Vorob'yeva

notes Complete translation]
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ATTHORE - Triov, F. Ya., Reznichengglwy. A., Solov'lyev, V. I., Solomakha, V.P.
TITLE: (tilization of slags from titanium-magnetite melting for the
production of titaniwn dioxide anu Uitanium tetrachloride

SERICDICAL:  Rerevativnyy zhurnal, Metal lurgiya, no. o, 1962, 13, abstract OGS5
(In collection: "Pitan i yego splavy”, no. %, loscow, AN S3SR,
;)o; 279 - 281)

Slags from titanium-magnetite melting are easily decomposed by
H50) at 160 - 210°C within 3 hours, Ti0, extraction is then > 90%.
-S1ag ratio varied from 1.2 to 2. 8 (optimum ratio 1.4 -1 .5). To raise

content in the slags, they were additionally enriched with 24% HCL,
-concentrate with 58 - 6% T102 vias obtained. The Ti concentrate can

inated and TiCl 1y obtained. V//
G. Svodtseva v

[Acstracter's note: Complete translation]
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AUTHORS: oOgurtso® S.V., Re_zglg};g,nﬁleL-. Ustinov, V.K.,
Kozhevnikov, v.¥., and DedkovV, A.I.

L~

TITLE: Bgaic conditions for the magneaiothermal process
of producing titanium

SOURCE: Akademiya nauk SSSR. Institut metallurgii. Titan i
yego splavy. no. 6, 1961y Metallotermiya 1 elektro-

knimiye t@pana, 3 = 13

TEXT: A series of experiments was carried out in & laboratory re®
actor to study the distribution of reaction components in the for-
mation and growth of Ti sponge and the factors governing the reac-
tion of TiCly with Mg. In all experiments, the following were re-
corded: Purnace temperature pbefore insertion of retorts, furnace
heating rate, AT temperature and pressure in the retort at the be-~
ginning of the process, amount of MgClp formed and pressure oveft
the tanks containing TiCl4. The Mg was completely fused prior to’
the process. An exponential relation was found petween the feed "

Card 1/2

I~
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5/598/61/000/006/001/034
Basic conditions for the ... D245/D303

rate of TiCl, and specific pressure. Detailed results are shown in
diagrams. The authors conclude that automation of the process ean

bget be effected by optimum programming of TiCly feed. There are 4
figures,

Card 2/2
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A.V., and R??EEEEEEEE} V. A.

e

es of the reduction

lurgii. Titan 1
Metallotermiya 1 elektro-

D226/D303

AUTHORS: 0gurtsov, 5,V,, Revyakin,
TITLE: 8tudy of the physico‘chemical bas

of TiCl4 by scdium
SOURCE: AkSemiya nauk SS5SR. Institut metal

yego splavy. no. 6, 1961,

khimiya titana; 41 - 49
TEXT: Despite the industrial use of the sodiothermic DPIrocess for
producing metallic Tiy, no data

cal aspects of the reduct
this Wpestion in particulars
dqucts mg different temperatures;
fluence of both the cOnsump
soaking the reacvion
reaction mechanisme

in an argon-filled be

re influence. The results 0O
Card 1/3
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have been published on the theoreti-
jon of TiCly by Na,
1) The distributl
2) The role ©
tion of TiCl4

products on the grain co
The experiments WeTe conducte
aker fitted with a rotatable mixer.
f various tests show that no reductlon

so the authors studied

f mixingy 3) The in-
on the yield of sponge and
arsening; and 4) The

4 with purified Na
Temperatu-
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Study of the physico-chemical ... D228/ D303

occurs at <:lp0° under isothermi: conditions; in exothermic reac-
tions the process starts at 500 -~ 550¢; however, mixing of the reac-
tion products lowers the crivical temperaiure %o £30°% and 270° re-
apectively. Distribution of reaction producis. Na 1s coated with a
crust of Ti and chlorides at 550°, wnich impedes the continuance of u//
the reaction. At 6907, after 30 % of tne TiCi4, has been csonsumed,
reaction products wlth a Ti content of 12 - 13 % grow above the -
 original level of the molten Na in which cavities appear, being
coated with a pyrophorfc layer of chlorides; some TiCl3 is formed
on the surface of the sponge when 30 % of the TiCly has been redu-
ced. Above 800° the sponge grows Uup the beaker's sides, the respec-—
. tive Ti content of the reaction products and sponge after 30 - T0 4
of the TiCl, has teen consumed being 21 - 29 % and 13 - 20 %. In-
fluence of TiCly consumption on the yi®ld of sponges. More of the
reducer is used up in the sodiothermis process than in the case in
the magnesiothermic process. The optimum consumption of TiCl4 is
97 - 100 % of its stoichiometric guantity for the redution grocess;
the consumption of Na per 1 g of sponge is also a2t a minimum in
this event. Particle coarsening. The incrsase of the reacgion tem~

Card 2/3
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perature considerably raises the yieid of ccarse Ti: in high tem-
perature processes the content of the >1Z2-mesn fraction is 60 %

as compared with 2C - 30 =+ lower temperatures. Soaking for 3
hours at 900° also boosts the yieid of zoarse Ti. Na is believed

to enter the reaction zone as a result@f evaporation, and the re-
action proceeds on the growing sponge’s surface and in its upper
part between the TiCl and Na. Only mixing removes the crust on

the Na fow 6507, but at this temperature the vapor-tension of Na
ig sufficient for it to penetrate the reac+tion mass; redu®tion
occurs gradually with the formation of titancus chlorides as inter-
mediate products.Above 8007, when the sponge is coated with molten
NaCl, the vapor-tension of Na is much higher, so no transitional
layer of lower chlorides is present. In conclusion the authors no-
te the similarity of many of %the features of the reduction of TiCl4
by Na and Mg at elevated temperatures, though the latter results
from the capillary rise of the ligquid. A further difference may be ™
that in the sodiothermic process TI songlomerates into a sponge
through the sintering cf discrets grains ~-- hence the yileld of the
coarse fractions 1is greater at high temperaturea. There are 7 figu-~
res.

Card 3/3
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D228/D30%
AUTHORS s Ogurfeov; S.Vey Rezn%gpﬁgggi_yL§., and Yegorov, SoIe
TITLE: Investigating th;wggdiothermic method of titanium f
preparasion ;
SOURCE: Akademiye nauk SSSR. Institut metallurgile Titen 1 %

yego splavy. no. 6, 1961. Metellotermiya i elekiro-
khimiya titena, 50 - 59

TEXT: In this work the authors® aim was to pscure information on

certain insufficiently-studied aspects of the andiothermic method

of Ti01,; reductlon: The offect of gubsequent adaitlions of the redu- :
cer on %ho distr@pution of the reaction productai the character of

the temperature distribution with respect to the reactor's heighty —

and the influence of thermal conditions on the sponge’s fraotional \
‘composition. Their applgntus sonsipted of & distillation erucible,

g feeder with a stop-rod and leveler, ana & reactor. The tempera-

ture wae Jidintained atv 650 -~ 7507 or abovs gnon during the experi-

ments. Three thermocouples wers f1t1ed to the side of the beaker,

Card 1/3%
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their posivions corresponding to the original level of the liquid
Na, the final level of the reaction producta, and the level of the
aseous phase. Tepts Mn the distribution of the reactisn produots

n the interval 64%0 . 750° dlscloswsd that the addiilon of liquid Na
in the firet and aecond periods of the reaction deorvases the sige
of the void at the bottom of the beakwr, whioh thus permita the WiliR
more effioioent use of the reagtor's full vielumey moreower the reao-
tion volume ingresses as the amount of the originai sodium charge
decRpases, since the nponge dtarts to grow above the level of the
molten reducer. Above HO0”, howoever, thips effect 1 lessened, lnd

the results of oxporimenta conduoted with the submequent addition
of liquid Na differ little from thomss where all the Na is initially
added. As regards the fractional composition of the aponge, the au-
thorw' data indicate that Ti oconglomearates somewhat more in the fi-
ner fraotions at 650 -« 7509 than 1e the came in reduotions carried
out at >-800° the respective aontente of the > 40-mesh fraotion
boigg and 64 4, But on the addition of the raducer at 6%0 -

750° 4in the first half of the proosss -. and a% >B8009 in the se~
oond peried -~ the freotional compoedtion (n the sames ag 1n teste

Card 2/3
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Investigating the sodiothermic ..

performed solely at the l1atver temperature. There also appears to
be littie difference in the fractional composition of sponge pro-
duced at high temperatures in the Jebvoraiory and sponge taken from
the sides and center of indusiriai reactsrs. The siudy of the tem-
perature distribution at three different levels in the reactor
shows that the gaseous phase at first has ithe highest temperature;
however, it falls well beliow the temperaiure of the reaction pro-
ducts towards the end of both the firstv and second stages of the
process. The authors hences conclude thal iz icw-Temperature reac-
tions the reduciion procseds through the 1nitsrmediate layer of the
titaneous chlorides. Abcve B800° this layer expands, and the gradual
reduction of the TiCly by Na cccurs chlefly in the gaseous phase.
Processes cf the prersducyion by Na of the titanous chlorides dis-
golved in molten NaCi obttain a constdarable development al the very
end of the reaction. There are 4 figures and . tatle.
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AUTHORS: Ogurtsov, S.V., RezniggggggL,IiAo; Karpenko; OcAcy

, snd Yegorav, S.Ia
TITLE: The two-stage method of tne sodiothermic preparation
of titanium
SOURCE3 Akademiya nauk SSSR. Institur mevallurgii. Titan i

yego spliavye nos 6, 1961. Metallogermiya i elektro-
khimiya titana, 60 = 67

TEXT: In re-examining the two-stage meihod for the sodiothermic
production of Ti the authors® aim was TJ secure informetion on the
optimum temperature ccndliiions for the formation of "plack salt"-
13NaCle 3710130 2T1C1 0 the distributiscn of the reaction products du~-
ring the prereducsion of this compound; the influence of both the
rate of Na input and the excess of NaCl c¢n the crystallization of
Ti: and the maln strucwure of tne resulting meTals "Black salt”
crystalllzes 1n cne af the lower systems, and has a refractive-in-
dex and melting-point of 1.66 - 1.68 and 802 - 503¢ respectivelys

caI‘d 1.""3

N
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1t arises as an intermediate product in ihe firat stage of the so-
diothermic process and eii‘wminates ihe formatton of flnelyudispersed

Ti .- a possitle source of meta. contaminalioll. The work was done
in a liaboratory reactor fitted with a dis:illavion crucible and a
feeder for the liguid redu:ing-agent which was added either rapid-

1y (in 1 or 2 portions) or slowiy in small suscessive increments. V/
The experimental data show that a homogenecius crystalline mass of g
iplack salt" may be obtained in all casases, particularly at 750 =~

8500, The simuitansous addition of all weagenis gives a fine sponNges
But coarser dendritic material -- with crystal dimenasions of up to

25 mm and having the properties cf t1odrde” T1 (Hp = g0) #- is for-

med on the addition of liguid Na tc moiten npleck salt" at 650 -~
7500, The slow ratner than the rapid adaitinon sf Na also promotes
the growth cof cocarser Ti. Struciures identified by the authors in-
clude compact sponge gonsisting cf a homogeneous mass of small
grainsy dendritic materisl; and actcular material with discrete Ti
crystals whose size is increased by decreasing the rate of the re-
ducer:s input., However, in the event of an excess of NaCl over the
amount required feor the formation of "biack salt’y the rapid addi-
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S/598/61/OOO/006/OO9/034
The two-stage method of the :.- D228/D303

i ijevelopment of large Crys-
T 1 : cer is conducive TO thg develop _ ) -
:;ig °§h§h§u1§g¥ conclude that the further eLipgiag§o§ao£nghéi ?n
i i
lead to both the decreased consump ; -
zﬁgdsgggiiheizic process and the conSLdergble improvement of e
quality of the end-product. There are 4 figures.
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Reznichenkos Volos Tukashins V.I.; and So0lov'yevs v.I.

| TITLE: Aluminothermy of titanium glags

SOURCE: Akzdemiy®a nauk SSSR. Institut metallurgii. ritan 1
yego gplavy. N0 6, 1961 Metallotermiya i elektro-

khimiya titanas 104 - 115
rExT: The reduction of Ti slags with molten Al to ¥

Al alloys was investigated. Experiments in reducing ?i0o with eX—
cess Al %o degermine the effect of an excess of reducing agent on /

the completion of reduction and the extent of Ti extraction from

glagy 1o€- gufficient {0 ensure formation of a high-temperature Ca
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s/598,/61,/000/006/015/034
Aluminothermy of titanium slags D245/D303

.

ments varied from 435 - 90 %, Reduction of the Ti oxides in slag
w#ith Al began spontaneously in 0 - 1250°C.
Chemical analysis showed that 50 % of the Ti0p at th

level, remained unchanged, 35 % was reduced to Ti0, 5 % to Tip03
and 10 % #w Ti metal which formed a solution with excess Al. The
‘A1 content of the alloys obtained varied between 23 and 55 wt. %
which corresponds to the TiAl-Al3 gsection of the Ti-Al equilibrium
diagram. 13 experiments were carried out in an arc furnace of 9P kw
to produce crude Ti. Melting was carried out with solid Al heated
to 600°C or molten Al as reducing agent., With soldd, heated Al,

the reaction was rapid: With molten Al, the reaction was slow, on-
1y slag was produced and 7i recovery was 52 - 56 %. Electrolytic
refining of the anode charge prepared from the crude alloy mixed
with Tu wastes etc., to obtain 71 sponge in the cathode residue was
also studied. There are 11 tables.

aluminate eutectice Ti0p content in the slags used in the experi- V/

Card 2/2
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Aluminothermy of titanium slags. Titan 1 ego spiavy

e (Titanium--Metallurey ) (AL
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D245/D303

AUTHORS: Xhronov, Ae¢Dey Lukashin, VeIey and_gggnichenko. v.A.

TITLE: Producing titanium and titenium alloys by refining
crude anodes

SOQURCE: Akademiya nauk ggSR. Institut metallurgii. Piten 1
yego splavy. moe. 6, 1961. Metallotermiya 3 elektro-

knimiya titens, 169 - 179

TEXT: The authors studijg the electrolytic refining of binary Ti-
A1 slloys with Al contents of 4 - 40 % in order %o find the optimum

conditions foT refining crude 7?1 alloys. Since the mein component
of the impure 74 obtained from ilmenite concentrates ig Al, the be-

nevior of Al during electrolysis was considered to be of particular
interest. The electrolyte used was NaCl; in some experiments, Uup —
to 3 % lower ?{ chlorides were added. It 18 shown that, with en al-
loy with 4.2 % Al, end low current density (0:45 amp/cmz) the Al
content of Ti can be reduced to 0.15 %. Comparison of tests on Treé-
fining pure,Ti—Al glloys with crude Ti containing both Al and other

Card 1/2

APPROVED F :
OR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2"



"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001444810007-2

-

S/599/61/OOO/006/O23/034
Producing titanium and titanium ... D245/D

303
impurities showed that the latter reduce the electrochemical acti- !f(
vity of the Al present. This is attributed to Fe and its effect on '
stabiliz§fg the B-phase. To study the effects of Si, 5 to 60 % of
the Al was replaced by Si, at low current densities, up to 1 amp/
cm2, the cathode deposit had a higher Fe content and a lower Al con-
tent than was found at higher current donsities. Chemical analysis
of fractions of the deposit showed that larger crystals had a lower
Al content than smaller ones. Crystal growth is continuous through-
out the refining process and, after an hour of the process, reduc-
tions of current efficiency and of e.m.f. are observed. There are
2 figures, 7 tables and 4 references: 3 Soviet-bloc and 1 non-So-
viet-bloc. The reference to the English-language publication reads
as follows: R. Dean, Metal Industry, 1957, no. 9, 165 - 167,
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DMITROVSKIY, Ye.B.; BURMISTROVA, T.M.; REZNICHENKO, V.A.

Improved method of utilizing leucokene-bearing titenium or%g.
Titan i ego splavy no.8:14-21 '62, (MIRA 16:1)
(Titanium ores) (Leucoxene)

(Ore dressing)
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i chromium oxide obtained from chromium-
Titanium slags free from e e splaty ol

ggagéngiégon—titanium ?oncentrates.' (MIRA 16:1)

: Chromium oxide)
(Titeniun—Metallurgy ( (Magnetic separation of ores)
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3 YAZIN, I.A.;
V.h.; TKAGHENKO, V.A,; MIKELADZE, G.Sh.; KARYAZR, B0t
REZNIC}ENK%I’JO\[' ¥ M.: NADIRADZE, Ye.M.; SOLOV' YEV, T s
KOO nimili uchastiyes PRRAKADZE, Sh.S.3 METEETGm po

B AASHUA, D.S.; KHROMOVA, N.V.; KAVETSKIY, G.0.3

’ k] ©
R.N.; ARABIDZE, T.V.

i ce,
Maki titanium Sl&g in an electz'.'\_c closed reductlon furna
ng

(MIRA 16:1)
Titan 1 ego splavy no.8:28-40 162 —
’m ¥ (Titanium--Electrometallurgy
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BALIKHIN, V.S.; REZNICHENKQ, V.A.
e the electroconduc . Titan i

Studying the electroconductivity of tit?nium slags IRA 1631)

ego splavy no.8:41-48 '62. 7

(Titanium oxide—Electric properties)

(Slag--Electric proper ties)
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BALIKHIN, V.S, (Moskva); REZNIGHENKO, V.A. (Moskva)

cal separation of titanium-aluminum alloys. lzv.

,2:49-55 Mr-Ap '62.
h, nauk. Met. i topl. no.2:4 (MIRA 15:4)

um--aluminum alloys—-Electrometallurgy)
(Potentiometric analysis)

Electrochemi
AN SSSR. Otd. tek

(Titani
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5/180/62/000/002/003/018
EO9L/EL33

AUTHURS: palikhin, VeSen

TITLE:
alloys

ELRIOUICAL: Akademiya nauk SSSRe
tekhnicheskikh nauke.

‘s N0oe 2 1962, 49=-55

in order to study t
means of electrolytic ref

TEXT:

the potentxals of Ti and Al,electrodes.

cathodes and
placed in a 8
immersed in it.

irectly into the melt,
were
separatio
of the melte.

anodesS.

A
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Electrochemical separation of

Jzvestiyae
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V.Ae. (Moscow)
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otdeleniye

eparating Ti
ors measured

phite crucible
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effect maximum
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s/180/62/000/002/003/016
E091/E135

cylinder, 6 x 50 mm. It was attached to a steel wire and
lowered into the melt to a depth of 10 mm below the surface.

The Al electrode consisted of a graphite rod suspended in a
quarcz test tube of 16 mm diameter, containing molten aluminium,
The working surface of each of the electrodes was 2 cm?,

Frior to measuring the potentials, the electrode under
investigation was anodically polarised for a period of time

n cessary to ensure the required Ti or Al ion concentration in
the melt of the cell. These concentrations were checked before
ecacih test by means of calorimetric analysis, Electrode
npotentials were first measured under conditions ofi anodic
polarisation, with current densities varying from O to 1 A/cm
and down to zero again. The behaviour during cathode
polarisation was subsequently investigated in a similar manner,
Each cycle of measurements lasted approximately 5 minutes.

For the measurement of electrode potentials, a silver reference
electrode was used. To maintain elecirical contact between the
electrolytes in the cells investigated and the reference
electrode, without allowing them to mix, the latter was Jjacketted

Card 2/4%

Electrochemical separation of ...

2
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s/180/62/000/002/003/018
EOS1/EL35

by two iest tubes possessing openings of 1 mm diameter cover ed
with asbesios diaphragms. The outermost of these was made of
srapanive, in order to protect the inner quartz tube from attack
Ly nietallic sodium which was evolved at the cathode, and also to
créate an additional obstacle to the mixing of the elecirolytes,
Thus the authors mecasured the e.m.f. of the cell Ag*/NaCl,

AgCl ()N)/Aaul/hacl MeCl,./Me™ at 670 °C, under conditions both
cf electrolysis with various current densities, and without
solarising action (i.e. under conditions approaching those of
eguilibrium), A low frequency electron oscillograph was used as
¢ihe measuring instrument. The solubility of AlClg in molten
ciiiorides was studied by an electrolytic method, using the saise
apparatus as that used for the determination of potentials but
without reference electrode. Aluminium, placed at the bottom
of a double-walled guartz test tube, was anodically dissolved in
the wolten salt, using a current of 2 A. Molten lead was used
as the cathode. The current was supplied through graphite rods,
The anode and cathode compartments communicated through an
opening of 3 mm diameter made. in the walls of the test tubes.

iLlectrochemical separation oi ...
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Electrochemical separation of ... /100/02/000/002/003/010
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Arzon was passed into the test tube containing the Al in order
-to provide an inert atwosphere and to remove AlCly vapours.
After delinite periods of time, samples of the electrolyte were
withdrawn for determination of their Al content. Synthetic
allovs were usecd for thne study of the separation of Ti and Al.
selting was carcied out in an arc furnace with a tungsten
lectrode, in an atmosphere of argon at 0.3 atmospheres pressire.
2 uary alloys, containing beiween 5 and 6G% Al at intervals of
5., were eleciroclyticaily refined., Electrolysis wss carried out
at /0 °C, using a curreﬂt of 8 A (cathode C.D. = 1.3 aAfcm2,
ancdage C.D. = 0.1 A/cm“) for one¢e hour, It was found that Ti and
il cannot be effectively separated hy means of electrolytic
refining in molten sodiws chloride baths, i[However, he
solubility of AlClsy in chlorides winichn do neot form complex
compounds with it is only a fow hundredths of 1, and experience
with the refining of Ti~Al alloys has shown that elzctrolytic
separation of these metals can be based on the low solubilizty of
ALClz in a melt of CaClp. There are 3 figures and L tables.
Card 4/% SUBMITTED: December 14, 1561
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REZNICHENKO, V.A.; SIDORENKO, G.D.
_ R aRLARS, TR

Studying processes occurring during the sinterlng of perovskite-

titanium-magnetite concentrates, Titan i (ego splavy no.8:62-71

62, (MIRA 16:1)
(Sintering) (Titanium ores)
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REZNICHENKO, V.A,; SIDORENKO, G.D.; EPSHTEYN, Z.D.; MARKIN, A.A.;
SKRIPCHUK , V.S.

Pilot plant investigation of the blowing of titanium-niobium

cast iron, Titan i ego splavy no.8:72-85 62, (MIRA 16:1)
(Cast iron--Analysis) (Slag—Analysis)
(Oxygen--Industrial applications)
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5/598/62/000,/008,/001/009
02i7/0307
- AUTHORS: Pomerantseva, A.V. and Reznichenkoc, V.A.
TLVLE: On the composition of the mixture of iare

earth elements separated from perovekite

SOUHUE: Akademiya nauk SSSR. Institut metallurgii.
7itan i yego eplavy. no. 8. lioscow, 1962,
Hetallurgiya titana, 86 - 88 ;
THAT : no data concerning the rare-earth-metal e
corntents of perovskite concentrates are available, and an in-
vestigation was undertaken in order to rectify this deficiency.
“ne authors first determined the cerium and thorium contents
{5G.7 and 2.1 By respectively). The remaining rare earth elenents
were found after the separation of Ce (as the main component) and
Tn  from the residual trivalent lanthanides. The procedure 1is des-
crived in detail., The results of qualitative spectral analysis
snow that the composition of the rare carth product is analogous

Gard 1/2
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5/596/62,/000/008 /001 /009
vnothe composition ... 217 /03507

L0 that of the rare earth concensrate Separated from loparite,

:t was found that the application or fractional precipitation
witn dilute ammonia enables tne following to be Separated in one
vptration from a mixture or Tare earth elementg obtained from a
perovszite concentrate: Ce, Th, La in the pure state, and & mix-
ture of the Ce ang 1 group, in which the Ce subgroup with la as
8n impurity prevails,

CIA-RDP86-00513R001444810007-2"
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5/598/62,/000/008/007 /009

D217/D307
AUTHORS: Mirochnikov, V.S. and .Reznichenko, V.A
RS Y
TITLEs Extraction of metallic titanium from

cathode deposits produced. by the electro-
lysis of K2TiF6 - NaCl - TiO2 melts

SOURCE: Akademiya nauk SSSR. Institut metallurgii.
Titan i yego splavy. no. 8. Moscow, 1962,
Metallurgiya titana, 214 - 219

TEXT: The metal losses incurrad in the extraction

of Pi were estimated and the influence of hydrometallurgical treat-

ment on the quality of the metal was investigated. It was found v/
that the cathode deposit could be treated with acid without any
deterioration in the properties of Ti (the 0, content of the metal -
decreases): however, a considerable loss of metal occurs. The

latter is due to chemical attack by HF which if formed according

to the following reaction:

K NaTiFg + 3HCLl = 2KCl + NaCl + TiF; + 3HF.
Card 1/2
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s/598/62/000/008/007/009
Extraction of metallic titanium ... D217/D307

The losses of metal can be reduced by preliminary enrichment of
the cathode deposit with respect to its metal content, or by the
addition to the melt of agents capable of reacting with HF to
form soluble compounds. There are 2 figures and 2 tables.

<
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REZNICHENKO, V.A.; SOLOMAKHA, V.P,

Chlorination of calcium metatitanate, Titan i ego splavy
no,8:89-97 '62, 7 (MIRA 16:1)
(Caleium titanate) (Chlorination)
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MELENT'YEV, B.N.; MOINOV, S.G.; REZNICHENKO, V.A.

Obtaining titanium dioxide by the interaction of titanium

ide with oxyger. Titan i ego splavy no.B3:114-118
?Z;facmn o e (MIRA 16:1)

(Titanium oxide) (Titanium chloride) (Oxygen)
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IRKOV, F.Ya.; REZNICHENKO, V.A,
\\\_’/—
Obtaining titanium dioxide by the treatment of slags from the
smelting of titanium-magnetite sinters. Titan § ego splavy
no,8:119-123 62, (MIRA 16:1)
(Titanium oxide) (Hydrometallurgy)
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OGURTSOV, S.V.; REZNICHENKO, V,A.; DEDKOV, A,I.

Standerdization, intensification, and automatic control of the

thermochemical reduction process with magnesium, Titan i

ego splavy no.8:145-159 !'62, (MIRA 16:1)
(Titanium—Metallurgy) (Automatic control)
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AU'THORS: Bataghev, V.I. and Reznichenko, V.A.

//"__———\‘\

TITLE: The refining of titanium

SOURCE: Akademiya nauk SS5SR. institut metallurgii.
Titan i yego splavy. no. 8. Moscow, 1962,
Metallurgiya titana, 167 - 174 )

TEXT: The nature of certain processes taking place

during the iodide refining of Ti may be

Ti with respect to m
silicon. The characteristics of the jodide refinement under condi-
reactions leading to &
may also be identified. It

raise the purity of

tions in which the
can be controlled,

card 1/2
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decrease in the rate of sublimation of Ti

sccompanied by a decrease in the Mg, Al,
Ti iodide. Kinetic factors are 1ikely to influence the transfer of

impurities by the stream of Ti tetraiodide produced during evaporation
of the latter. It is found that the purity of Til can be increased

exploited in an attempt to

etallic impurities and

‘higher purity of Ti iodide V/

is shown that & -~
tetraiodide in vacuo is

si and Fe contents of the
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